Bone marrow enhancement by retrograde contrast filling through collateral veins due to a left brachiocephalic vein thrombosis.
Discussion
The contrast-enhanced CT examination revealed sclerotic-like lesions associated with consecutive anterior and posterior elements from the fourth cervical vertebra to the fifth thoracic vertebra, without any lytic components, which could at first be considered as bony metastases (Fig. 1a-b) . CT scan also highlighted significant collateral venous circulation secondary to a brachiocephalic left venous thrombosis. A PET-CT performed at the same time was negative. A non-contrast CT scan performed 10 days later did not reveal the initially noted bone lesions (Fig. 2a-b ) and suggested diagnosis of intraosseous venous contrast media. The 1-year non-contrast CT follow-up did not show any progression of the disease.
Given the lack of corresponding findings on the unenhanced CT, in the setting of central venous obstruction and collateral pathway formation, the high-attenuation lesions seen on the enhanced CT examination can be explained by the presence of intraosseous venous collaterals. In fact, the left brachiocephalic vein obstruction was responsible for the development of an extensive collateral venous pathway ( Fig. 2c-d) involving the mediastinum, anterior jugular veins, anterior, and basivertebral venous plexi. The venous pressure in the dilated capillaries allowed marrow enhancement through the anastomosis capillary sites: basivertebral veins bed (between the anterior external plexus and the posterior internal plexi) and pedicular sites (between the intervertebral veins and the vertebral plexi) ( Fig. 3a-b ). Our patient remained asymptomatic despite the huge collateral venous substitution. The rate of injection of contrast and the time of image acquisition following contrast injection might be factors influencing the appearance of these findings.
Chest collateral veins usually occur in superior vena cava obstruction and then develop through four classic pathways: azygos and hemiazygos, internal thoracic and laterothoracic, superficial thoracoabdominal, and vertebral venous plexus (posterior way) [1, 2] . These patients usually present with a symptomatic superior vena cava syndrome [3] . Less frequently, chest collateral veins can develop secondary to unilateral thrombosis of the brachiocephalic venous trunk, as in our case where the posterior pathway was involved [4] .
Several cases of visceral abnormalities related to superior vena cava syndrome, including pericardial and hepatic enhancement, have been described [5] . However, bone involvement is uncommon. Only, two cases of cervical vertebral bone high-density abnormalities have been described in the context of superior vena cava syndrome secondary to a mediastinal mass (epidermoid lung carcinoma and small-cell lung carcinoma) [6, 7] . To our knowledge, there are no reports of similar cases of vertebral marrow abnormalities in asymptomatic patients, without any mass syndrome or obstructed superior cava vein.
In the case presented, the findings could be misinterpreted as lymphomatous bone marrow involvement because of the patient's history even though bony features of osseous lymphoma are usually lytic and seldom sclerotic, with soft tissue involvement.
In summary, the present case illustrates a benign lesion entity related to retrograde contrast filling in bone marrow. When performing a contrast-enhanced CT revealing a thoracic venous obstruction with collateral veins, high-density bone entity due to the presence contrast within the vertebral body veins have to be differentiated from progressive metastatic bone involvement. 
